Coupling of electrical and metabolic activity during epileptiform discharges.
Changes in electrical activity, ionic microenvironments, and intracellular Ca concentration were measured during recurrent seizures induced by low Mg in slices and slice cultures. In both preparations, initial seizure-like events (SLEs) changed after some time into drug-refractory late recurrent discharges. In slice cultures, there was considerable cell loss in all hippocampal areas after 2 h of status epilepticus. During recurrent SLEs, the NAD(P)H autofluorescence declined, as did intramitochondrial calcium signals, indicating mitochondrial damage. At the same time, ethidium signals indicated increased radical oxygen species production. These alterations could be reduced by alpha-tocopherol, which also protected slice cultures against status epilepticus-induced cell death.